Abstract. This article discusses the effect of caustic soda on the intensity of gassing in the production of non-autoclaved aerated concrete. It has been found out that adding 0.8 and 1.0 percent of caustic soda increases the amount of released hydrogen by 20-40%. This is due to caustic soda increasing the alkalinity of the medium, which intensifies gassing. Exceeding the optimum amounts of caustic soda rapidly increases the elastic strength and worsens the 'swelling' of the AC mixture. Physico-mechanical tests of aerated concrete samples showed a considerable improvement in properties compared to the control composition.
Introduction
Aerated concrete refers to concrete having an excessive amounts of air voids. These air bubbles are created to reduce the density of the concrete and provide good thermal insulation. Aerated concrete was first produced in Sweden in the 1930s and can also be referred to as cellular, foamed or gas concrete [1] . It was originally designed for use as building blocks, but today, the applications have been expanded to larger units, such as floors and walls that have a low weight. This provides great advantages in the ease of handling as the constructions can be easily assembled by hand with little power. Aerated concrete is produced similarly to pre-cast concrete from very fine aggregate, cement and water. The term ''concrete'' is inappropriate since the material contains no coarse aggregate particles. After mixing and placing, the slurry is usually steam-cured in an autoclave to improve its properties. Manufacturing of aerated concrete is very efficient and economical, as it takes little manpower to produce [2] . The air pores in aerated concrete are usually 0.1 to 1 mm in diameter. They can be formed by a few different methods but the most common is by the addition of aluminium powder which is added to the mixing ingredients at about 0.2% to 0.5% by dry weight of cement. The porous structure of aerated concrete is generated by adding water-mixed solid components of the mixture and a gas-forming additive to the suspension; the most common additive is highly dispersed aluminum powder. Metallic aluminum and calcium oxide hydrogen that is released upon the hydrolysis of cementing clinker minerals reach; the reaction releases molecular hydrogen as shown in Eq.
(1) [3, 4, 5] :
As hydrogen is releases, the mixture swells due to the coincidence of maximum gassing period and the viscoplastic condition of the mixture [6] .
The optimal aerated concrete structure is very and uniformly porous; cells are optimally distributed by size, while the defects of interporous partitions are minor to none.
Gassing kinetics induced by the agent as well as the changes in the rheological properties of the interporous material are crucial for the formation of the pore structure in aerated concrete [7, 8, 9, 10, 11, 12] .
At this moment, the mixture is deformed freely under the effect of the released gas; however, the latter does not leave the mixture. The subsequent curing of nonautoclaved aerated concrete affects the final strength of the products which depends on the high "cement-water" chemical potential. This is why non-autoclaved aerated concrete requires highly active cementing substances Cross-linking is one of the key processes in cellular concretes. Mixtures used in the production of aerated concrete should have low critical shear stress point while also having sufficiently high viscosity. This assumption is referred to when deciding how to control the aerated concrete structuring process [16, 17, 18, 19] . Controlling this process is crucial for making aerated concrete with the properties one needs [20, 21] . The specific feature of new technologies is the effective control of the crosslinking process [22] . In this regard, researchers are interested in intensifying the hydration and improving the structural quality of non-autoclaved concrete cementing substance to ensure sufficient strength at reduced density. This opened the door for replacing sand and lime (partly or wholly) by industrial waste by-products [23] [24] [25] [26] . The advantage of this method is that it can be used to recycle materials which possess a very low reactivity at room temperature. However, the utilization of byproducts in autoclaved building materials is not only controlled by the suitability of these materials for this purpose but also by the local economy and the competitive position of other building materials within the area. Technically and economically, it may be possible to partly replace sand or lime with by-products if this is accompanied with improving the end products or reducing the production cost through reduction of the autoclaving time or temperature.
To form optimally structured cement stone, one has to note the predominance of coagulation structures at the first stages of cross-linking. This is crucial for substantiating the optimal parameters of the joint effects of physico-chemical and mechanical factors during the mass transition of phases at the onset of the cross-linking process [27] . The possibility of accelerating the condensation structuring of non-autoclaved cellular concretes eliminates the need for autoclaving while keeping the qualitative parameters on par [28] . It is vital to increase the hydration of cement and the crystallization of hydration products by adding curing accelerators [18] .
There are other ways to control the changes in aerated concrete structuring, including (i) use of raw materials based on coarse-ground sands [ 
Experimental programme
This paper is to study the joint effect of caustic soda and sodium sulphate on the intensity of gassing in the production of non-autoclaved aerated concrete.
The mixture was mixed for 2 minutes in a planetary agitator. The AC mixture so made was shaped into 10-cm cubes which were then held in heat treatment chambers at 70°С in the τ (2+6+3) mode. At the same time, a portion of the mixture was loaded in a PGV-2 instrument to determine the gassing kinetics, see Figure  1 . Table 1 presents the compositions of AC mixtures at a design density of D600. The instrument we used consisted of the reaction container 3 with the scale 4 to determine the level of AC mixture fill and swelling. The measure its temperature, we used the electronic thermometer 5. The lifting table 1 presses the reaction contained against the upper base of the instrument. A rubber gasket seals the internal volume of the instrument. The volumetric flask 6 shaped as a think corrugated pipe is attached to the upper base of the instrument. Its upper part is closed with a lid that has a built-in mercury thermometer to measure the temperature of the gas medium above the surface of the mixture in the instrument.
Volume is measured with the lifting beam 8. Meters are plotted onto millimeter paper. The paper is rolled onto the drum of the recorder 10, and the latter is powered by the reversible engine 11. The internal pressure is controlled by a U-shaped gauge.
The gassing kinetics parameters are determined as follows: AC mixture is put into the volumetric flask mounted on the instrument. The electronic thermometer is put into the mixture and sealed. Sometime later, the following parameters are recorded: the temperature of the mixture , the temperature of the gas medium above , the volume of the variable volumetric flask , the volume of the mixture in the flask . As the gassing reaction ends, calculate the gassing kinetics parameters: the swelling coefficient , the gas diffusion coefficient , the total gassing volume , and the temperature change ; that is done using the following formulas:
;
; (2) ; (3) ;
; (5) where is the total internal volume of the instrument, ; is the volume of hydrogen diffused from the mixture, cm 3 ; is the total volume of hydrogen generated during the swelling, cm 3 ; is the atmospheric pressure, Pa; is the relative gas content in the medium above the mixture;
is the relative content of gases in the mixture; cm 3 /g. grad.; is the absolute density of the gas medium at 100% relative humidity, g/cm 3 . Figure 2 , 3 presents the results of calculating the gassing kinetics parameters.
It has been found out that adding 0.8 and 1.0 percent of caustic soda increases the amount of released hydrogen by 20-40%. This is due to caustic soda increasing the alkalinity of the medium, which intensifies gassing as per (2): Exceeding the optimum amounts of caustic soda rapidly increases the elastic strength and worsens the swelling of the AC mixture. Physico-mechanical tests of aerated concrete plus caustic soda samples showed a considerable improvement in properties compared to the control composition see Table 2 . 
